190 



RAID Management 
System 




Title: METHOD, APPARATUS AND PROGRAM 
STORAGE DEVICE THAT PROVIDE VIRTUAL 
SPACE TO HANDLE STORAGE DEVICE 
FAILURES IN A STORAGE SYSTEM 
Applicant: Todd Burkey 
Docket: X-6038, X-6037/XIOT.026PA 
Sheet 1 of 5 



114- 



114a- 



123a 



121a- 




117 



DISK ARRAY 
CONTROLLER 
A 



H MP 



NVRAM 



TO 
HOST 



DISK ARRAY 
CONTROLLER 



B \ W 



NVRAM 



114b 



~123b 



121b 




100 



Fig. 1 



TTitle: METHOD, APPARATUS AND PROGRAM 

STORAGE DEVICE THAT PROVIDE VIRTUAL 

SPACE TO HANDLE STORAGE DEVICE 

FAILURES IN A STORAGE SYSTEM 

Applicant: Todd Burkey 

Docket: X-6038, X-6037/XIOT.026PA 

Sheet 2 of 5 




Fig. 2 



H 
III 

It* 

o w< 
Oqi 

£ uj O 

2 ^ 
0 o < 

h- CO CO 



LU 
H 

CO 

CO 
LU 
CD 

< 



< 

CL 

CO 
CM 
O 

H 

O 
X 



9£ $8 



I— 

CO CD ^ 
< 



T3 00 
"O CO 

zoo 

H (D if) 

CO . . J 
LU ° 

a: ~ « 
3 o a> ~ 

-j = ^ <D 

< a. o _c 
u. < Q CO 




co 
ri> 



8| 

Q- ixi 
Q Q 

CO K. 
Z> CL 

2 H 
< y 

OQ 

£ uj 

Co 

ai O 
S \— 
H CO 



LU 

a 
> 

LU 

!=! Q 



LU 



LU CO 
(D > 

< CO 

a: lu 
O o 

LU O 
-» H 
Q CO 

II 

O CO 
H LU 

lu a: 

< d 

CL < 
CO UL 



< 

CL 
CO 

CN 

o 
H 
O 

>< 

0g 
■K § 

CQ ^ 

"O co 
"D CO 
O O 
H- CD to 

8 oS^ 

Q. O <D 
Q_ O _C 
< Q CO 



O 
CD 



Qfl 



y 




O" 

o 





CM> 



CM 

CM> 



• 
• 




Is 






SD2 






i 










< 




o 

CO 



Title: METHOD, APPARATUS AND PROGRAM 
STORAGE DEVICE THAT PROVIDE VIRTUAL 
SPACE TO HANDLE STORAGE DEVICE 
FAILURES IN A STORAGE SYSTEM 
Applicant: Todd Burkey 
Docket: X-6038, X-6037/XIOT .026PA 
Sheet 5 of 5 



( 



Start 



) 



\ 




The Failure Of 
A Storage Device 
Is Detected 







510 



520 



Space For Rebuilding Data From The 
Failed Storage Device Is Allocated 



530 



Data On The Failed 

Is Rebuilt In 
The Allocated Space 



540 



The Failed Storage Device 
Is Replaced With A 
Replacement Storage Device 



550 



Data Of The Failed Storage 
Device That Was Rebuilt In The 
Allocated Space Is Migrated To 
The Replacement Storage Device 



c 



End 



Fig. 5 



